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Once the .odula~10n efficiency of 64 QAII became prac~ical(,~i-£~C'fti()~U~Jly"'J'
possible to d••ign radios to .eet the 1IO.t strinqent requir~tfi:

that existed in the " GH. band. Due to the narrower authorizK
band.width (20 MIIZ), any 4 GHz diqital radio has alway. required
either 64 QAH or 49 QPR moclulation technique••

since the OET stUdy relied so heavily on usinq the 4 GRz band to
accommodate current &ftc1 further· cliaplac.c1 user. ot the 2 GH. ban(t
ancl because the amount of .pe~ available for point-to-point
users was beinq dramatically reduced, Alcatel sU9Qe.tad that
narrow band channel. be e.tablished ba.ed on the bandwidth
efficiency requir..ents that exi.t in the 4 GRz band today. Thili
1. how the 1. 6, 0 • 8, and 0.4 JIIIz baDdwidth channels and their
corre.pondinq minimum data rate re~1r-..nts were e.tabli.hed.
(Plea•• note that it was intended to allow concatenation of
either two 1.6 MHz channels or tour 0.8 MHz channels to
accommodate 8 OSl requirements in 3.2 MHz.)

Paraqraph 21.122 was incorporated into the FCC rule. 18 years
aqo. Oiq1tal radio. employ1nq 64 QAK or 49 QPR moclulation
techniques have bean in production tor at le.st 12 ye.n. Allot
the major diqital radio manufacturen .ellinq to the US market
(Alcatel, AT&T, Farinon, Northern TelecOll, and Telucience.) haVE
produced 64 QAM or 49 QPR radios. 'l'hue fact. lea4 Alcatel to
believe that the.uqqe.ted narrow channel bandwidths would not
affect the industry's competitivene.. and are in the be.t
interest of the current and future users.

The ·'Joint commenters" (Farinon, Tel••cienc.s, and DKC) recoqni••
II • •• that the spectrum is a .caree and valUable re.ource that
require. efficient u.e." (paqe 1) Theyal.o n ••• view .pectrum
efficiency as one ot the moat important facto~ in deter.mininq
the technical rul••••• " (paqe 7) ft. Joint Cem.ent.~ fur1:her
state "... the needs ot users and equipment manutac1:urers would
be be.t served by a pha.eeI approach to implaaentinq new .pectral
efticiency limit. for digital equipment:. Under thi. approach,
existinq bit efficiency would apply until the expiration of a
five-year period." (page 11) To which "new spectral efficiency
limits" are they referring? The exi.ting 4 GRZ, 6 GHa, or 11 GBI
limits? Which "eXisting bit-efficiency requirements" would appl l"
for the next tive years?

Alcatel has sUCJqe.ted u.inq the exia~ing 4 CH. bandwidth
efficiency requirement. to accommodate the maximum number of
users within the limited r ...ininq speccrum. The Join~

Commenter. have sugge.ced usinQ the existinQ 4 GRZ bandwidth
efficiency tor 5 MHZ channel. but than relax to the exiatinq 6
GHz band.width efficiency tor their propo.ed 2.5 and 1.25 MHz
channels. Why?? Both Farinon and Telesciance. have type
accepted radios that carry 12 DS1'. in 5 MHz or le•• at 6 GHz.
Surely the cechnoloqy required to continua this trend to 1.6 and
0.8 MHz do•• not elude them. Why then do they sugq.st 1.25 and

-ao-



2.5 MRa bandWid1:ha 1:0 handle capaci1:ia. 1:11at could be
accolDloda1:ad in 0.8 and 1.5 MHz bandwidt:hs, re.peat:1vely?

Tha Joint Coaantar. 81:&1:a ..... 1.25 MBa-ba••d channal. ara
preferable to 1.6 MRz-ba.ad channals in 'that thay are .ore
spectrum efficient... (paCJe 6) Tha Join1: C01IDIan1:ars support thi.
claim by showinCJ that o. 8 and 1. 6 IUIZ channels do not 41vide
evenly into 5, 10, 20 or 30 MBs theZ'Uy laavinq .cme UDU8ed " •••
1arqe spectrum rellDan1:s. It They -calculat:e th1. "waa1:ed .pact:rml"
to be 1.2 MHz par 30 MEz channel. Their ar;waan1: poin1:a oui: tha1:
1.25 and 2.5 KHz channals have no spac1:rUll rananta, however,
1:here are also 50t tewer channels available to uaer.. Thi.
re.ults in 10.8 JlBz ot "wastad spaat:rwa" par 30 MHz channel or,
statad ano1:her way, it will require 45 MHz total bandwi4th to
carry what could have otherwi.e b_n carried in 30 MHz. The 1.25
and 2. 5 MHz channel., therefore, dan I t appear to be more apac'trUa
etficient than 0.8 and 1.5 MHz channels.

To further clarity this poin1:, Alca1:el ca.ai••ioned Comaearch 1:0
provide additional details of the exi.ting u.ers in the 2 GR.
bands. Thera are 13,208 frequencie. cunantly (as ot late 1912)
licen.ed in the 2130-2150, 2180-2200 MBa priva1:a/op fixad ])and.
ot the.e, 6,340 occupy 1.6 MHz and 6,208 occupy 0.8 aa. It all
ot the.e users wer. moved to higher trequencie. u.iDCJ 1.25 and
2 • 5 MHz ])anc!widt:hll rather than o. 8 and 1. 5 JlBa ]).ndwidt!W, it:
would require 8.5 GRa of additional .paat:rum to accommodat:e thea.
Thi. doe. not .e_ 1:0 be in the 10nq-t8%21 but interest ot
microwave user. or manufac1:urus. ~re, 87' ot the
privata analoq 2 Ga. fraquenci.. (approximately 21,556) and all
of the cammon carrier diqital 2 GBS f~enci.. can be
accommodatec! in channel ])andw141:ha ot 5 HRI or 1.... Tb1s i. wby
the maximum number of nan-ow band chaDnal. 1:hat can be
accommmodated in the remaining spectrua is required. This is
also why Alcatel aUCJCJested 1.6, 0.8 and 0.4 MHz channel
bandwidt.ha.

A. a compromi.e 1:0 manutac1:urera who purport: to hava an equi~
investment in 1.25 and 2.5 DI bandw1d1:h radio., Alc.t.l offera
the followinqsuCJqa.tad amendment:

Par two ye.1:8 tollowinCJ tha conclusion of th••• procaadiD;a,
the minimum payload capacit:y in 3.2 and 1. 6 as cbarmela i.
reduced ])y ana-half to 4 OSl's and 2 DS1'., respectivelY.

This would allow manutacturers de8iring to usa 1.2S and 2.S ~
bandwidt.ha to u.e 1.6 or 3.2 HRz (or ..aller u.inq conca1:anatian)
channels and yet provide for the maximum po••ibl. number ot
channels tor us.r.. Th. two-yaar tiae trame appaars appropriate
since that is the approxima1:a amount: ot time allOWed in 1974 for
a similar transition (s.a 21.122(d».
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Once the modula~ion efficiancy of &4 OAK beca.. pra~ical it was
possible to design radios to meet the .ost strinqent requirement!~
that existed in the 4 GRz band. Due to the narrower authorized
bandwidth (20 MHZ), any 4 GRz diqital radio has always required
either 64 QAH or 49 QPR modUlation technique••

since the OET stUdy relied so heavily on usinq the 4 GRz band to
accommodate current and further·· displaced user. ot the 2 GRa banc.!.
and bacause the amount of apectrua available for point-to-point
users was beinq dramatically reduc:acl, Alcatel suqq.sted that
narrow band channels be establiShed based on the bandwidth
efticiency requir_ents that exist 1n the 4 GRa band today. Thiri
1. how the 1. 6, 0•8 , and O. 4 MHz ):)aDdwidth channels and their
corre.pondinq minimum data rate reqgir..-nts wera e.tablished.
(Pleas. note that it was intanded to allow concatanation ot
either two 1.6 MHz channels or tour 0.8 MHz channels to
accommodate 8 OSl requirement. in 3.2 MHz.)

paraqraph 21.122 waa incorporated into the FCC rule. 18 years
aqo. ciqital radios employinq 64 QAK or 49 QPR modulation
techniqu.. have been in production tor at least 12 yean. All of
the major diqital radio manutacturen sellinq to the US market
(Alcatel, AT&T, Farinon, Northern TelecOII, and 'reluciancu) hav.
produced 64 QAM or 49 QPR radio.. Thue tact. lea4 Alaatel to
):)elieve that the.uqq.sted narrow cbannal bandwidths would no~

attect the industry'S competitivene•• and are in the be.t
in~erest ot the current and tuture u.en.

The "Join~ Comm.n~ers" (Farinon, Teluciancu, and. ONe) recognize
II • •• that the spectrum is a scarae and valUable re.ource that
requires efticient u.e." (page 7) They al.o" ••• view spectrum
etticiency a. one ot the moat importan~ tactors in determininq
the technical rulea••• " (paqe 7) The Joint Commenter. t~er
state "... the need. ot u.ers and eqtli~t manufacturezw would
be ):)est served by a phasad approach 'to impl..entinq new spectral
etficiency limi~s tor 4iqital equipment. Under thi. approach,
existinq ):)i1: efficiency would apply until the expiration ot a
five-year pariod." (page 17) To which "new .pectral etticiency
limits" are they reterrinq? The exi.tinq 4 GHa, 6 GHa, or 11 GHJ:
limits? Which "exiatinq ):)it-eftic1ancy requirements" would appll'·
for the next five years?

Alcatel has suqqe.ted usinq the ex1.tinq 4 GR. bandwidth
etficiency requirements to acca.m.odate the maximum number ot
users within the limited. reaaininq spectrum. The Joint
COWllenters have suqgestad using the exi.tinq 4 GRa bandwidth
efficiency tor 5 MHZ channel. but than relax to the exi.ting 6
GHZ bandwidth etticiancy tor their propo.ed 2.5 and 1.25 MHz
channels. Why?? Botb Farinon and Tele.ciance. have type
accepted radio. that carry 12 OSl's in 5 KHz or le•• at 6 GRa.
Surely the technoloqy required to continue this trend to 1.6 and
0.8 MHz does not elUde them. Why then do they suqqest 1.25 and
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2.5 MIla ):)andwid'tha to hanc:Ue capaciti.. that: could be
accommodated in 0.8 and 1.5 MHz bandwidths, re.pectively?

The Joint COIDIen1:.r. stat...... 1.25 MRz-ba.ed channels are
preferable to 1. a MHz-ba.ed channel. in that: they are .ore
apect-rum efficient." (paqe 6) The Join't Comaenters suppor't thi.
claill by showinq that o. a and 1.5 M1IZ channels do not r!ivic!e
evenly int.o !5, 10, 20 or 30 MBa thezoaby leavinq .oma UDWIed " •••
laJ:9a apac:t.rum raaanta." Thay 'calcula1:e this "wa.t.d .pac:traa"
t.o ba 1.2 MHz per 30 MHz channel. Their arqwIen1: poin1:a out t:bat:
1.25 and 2.5 MHz channels have no .pect:2:U:a r-.nants, however,
there are also 50t tew.r channel. available to users. Thi.
re.ults in 10.8 MHz of "wa.t:ad spactrull" p.r 30 MHz channel or,
stated anoth.r way, it will require 45 KHz t.o1:al bandwir!1:h 1:0
carry what. could hava ot:herwi.e bean carried in 30 MHz. The 1.25
and 2.5 MHz anannel., ther.tore, don't appear t.o ba more .pec~
efticiant. ~an 0.8 anr! 1.5 MHz channels.

To further clarity ~i. point, Alcatel commi••ionad Cams.arch to
provide additional datails ot ~e existinq u.ars in 1:he 2 aR.
bands. There are 13,208 frequenci•• currently (as ot lat. 1912)
licens.d in the 2130-2150, 2180-2200 MHz private/op tixed band.
ot the.e, 6,340 occupy 1.6 MHz anc:l 6,201 occupy 0.8 HIIz. It all
of ~asa users were movad to hiih.r frequenci.s usinq 1.25 and
2•5 MHz bandwid1:hs rath.r than O. 8 and 1. 5 MRz bandwidt:1Ul , it
would require 8.5 GRz of additional apect:2:U:a to accomaoda'ta~•.
This does no't sa_ to ba in the lOftq-tem be.1: 1n1:.ras1: ot
microwave user. or manUfacturers. ~re, 87' of the
privata analoq 2 GR. frequencia. (approxiJlataly 21,Sa6) and all
of the cOII1Ilon carri.r di9ital 2 GHZ frequenci_ can ba
accommodated in channal bandwidth. of 5 HRz or 1.... Thi. i. why
'the maximum numbar ot narrow band channels that: can ba
accommmodated in ~a remaininq spactrua is required. Tobis is
also why Alcatel suqqe.t.d 1.5, 0.8 and 0.4 MHz channel
bandwidths.

A. a comprcmi.a to manufactur.rs who purport to have an aqaipmall1:
invastment in 1.25 and 2.5 MIlS bandwidth radio., Alcatel otters
'the followinq suqqastad amanc:laen't:

Por two yaan followinq tha conclusion of 1:he_ procaadiD;JI,
the minimum payload capacity in 3.2 and 1.5 HHz channals i.
reduc.d by one-half to 4 DS1'. and 2 DS1'., respectively.

Thi. would allow manutactur.rs de.irinq to usa 1.2~ and 2.5 ~
bandwidth. to u.e 1.6 or 3.2 HRz (or ...ller usinq concat:enat:ion)
channals and yet: provide for the maximum po.sible number ot
channels for user.. The two-year t:1aa frame appears appropriate
since that is the approximate amount of time allowed in 1974 for
a similar transition (see 21.122(d».
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Once the modulation efficiency of &4 Q.UI became praC1:ical J.~ was
possiJ:»le to de.ign radios to .eet the I&Ost str1nqent requ.ir81leDtf::
that existed in the 4 GRI band. Due to ~e narrower authorized
bandwidth (20 MHz), any 4 GHz cS1qiul radio bas always required
either 64 QAH or 49 QPR modUlation technique••

since the OET study relied so heavily on usinq the 4 GRz band to
accomDlodate current and fur1:her"" di.placed usen ot the 2 GIla banc.!.
and bacau.e the amount of spectrum available for point-to-point
user. was beinq dramatically redUced, Aleatel .uqqe.ted that
narrow band channels be e.taJ:»liahecl baseel on the bandwidth
efficiency requir_ents that exi.t in the 4 GRz band today. ThiEl
i. how the 1. 6 , 0 • 8, ancS o. 4 JlBz bandwidth channels and their
corre.pondinCJ miniaua data rate requ1r~t. were e.tablished.
(Pleas. note that it was in~ended to allow concatenation ot
either two 1.6 MHz channels or four 0.8 MRz channels to
accommodate 8 DS1 requirements in 3.2 MHz.)

paraqraph 21.122 was incorporated into the FCC rule. 18 years
a90. DiCJital radios employinq 64 QAII or 49 QPR modulation
technique. have been in production for at le..t 12 ye.na. Allot
the major d19ital radio manufacturer8 sellinq to the US market
(Alcatel, A'l'IT, Farinon, Northern Teleoaa, ancl Tel..ciucas) have
produced 64 QAK or 49 QPR radios. ~ tacta 1_4 Aleatal to
believe that the ".uCJCJested narrow cbannel ban4wid1:ha would no't
attect the industry'. competitivene•• and are in the b..t
interest of the current and future usera.

The "Joint Commenters" (Farinon, Telucienc.., and DKC) recoqni.e
.. • •• that the spectrum i. a scarce &ftd valuable resource that
requires efficient use." (page 7) They alao"... vi.. .P8ctrua
efficiency as on. ot the most important factors in d.termininq
the technical rule•••• " (pe;. 7) The Job1: Cam-.nun fuzo1:her
state "... the needs ot users and equipment manufacturers would
be be.t .erved by a pha.ed approach to iJapl_an1:ing n.. spectral
efticiency limits for di9i~al .qui~~. Ond.r ~is approach,
existing bit efficiency would apply un~il the .xpira~ion of a
tive-year period." (pag. 17) To wtlich "new ap.ctral .fficiency
limits" are they referring? '1'ha axisttnq 4 GHlI, , a., or 11 Glb
limits? Which "existinq bit-efficiency requiraent8" would appll'"
for the next five year.?

Aleatel has suqgested usinq the exis~inq 4 CHz bandwidth
efficiency requirements to acc~oc:late the aaxlllwa n1Dlbar of
users within the limited r_ininq spaatz'Wl. The Joint
commenters have .uggested using the axist1nq 4 em. baJl4Wid1:h
efficiency for 5 MBa channels bu1: than relax to the existing ,
GHZ bandwidth efficiency tor thair proposed 2.5 and 1.25 MHz
channels. Why?? Both Parinon anel Tel_ciences have type
accepted radios tha1: carry 12 DS1's in 5 HRz or les. at 6 GH••
Surely the technology required to continue this trend to 1.6 and
0.8 MHz doe. not elude them. Why than do they suggest 1.25 and
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2.5 MRa bandwicl1:ha to handle capaciti.. 1:I1at could be
accommodated in O. 8 and 1. 5 .a banclwidtba, reap.at1vely?

The Joint Ccaenten 81:&te If... 1.25 MRa-ba.ed. channels are
preferable to 1.5 MHz-baaad chaDnela in 1:hat th.y are IIOre
spectrum efficient... (paqe 5) Th. Joint Comaent.r. support 1:his
claim by showine; that 0.8 and 1.5 IIBa cbannels do not 4ivida
evenly into 5, 10, 20 or 30 IIHII1:hazeby 1aavillCJ scme unuaed. " •••
1arqe specb:um rellD&n'ta." They -calculate1:his "waated. s~"
to be 1.2 OZ per 30 MHz channel. Their arquaan1: points oU't 1:bat
1.25 and 2.5 MBz channels have nos~ reanants, however,
there are also 50' tew.r channela available to waers. 'l'hi.
resul1:s in 10.8 11Hz ot "waatad spectZ'Ua" par 30MBz chann.l or,
stated another way, it w1ll require 45 JlBI total banclwi41:h to
carry what could have otherwise b_n caz:riec1 in 30 MHz. The 1.25
and 2.5 MHz channels, theretore , clan't appear to b. more spec;:z,m
etficient than 0.8 and 1.5 MHa channels.

To further clarify thi. point, Alcatal c~ssionec:t Comaearch to
provicle adclitional c1e~il. at the exi.tinq users in the 2 GRII
bands. There are 13,208 frequencie. currently (as of lat. 19'2)
licensac1 in the 2130-2150, 2180-2200 HRa privat./op tixed band.
Of 1:I1..e, 5,340 occupy 1.5 MBa and 5,201 occupy 0.8 JlllII. It all
of the.e users wer. moved to hig-h.r fnquenci.. u.inq 1.25 and
2 • 5 HRz bandwidths rather than 0.8 &Ild 1.5 .11 banc:twidtba , it
woul4 require 8.5 <JHz at aclditional spec:rtr1m to acoe-.adata~•.
Thtsc1o_ nat: ••_ to be in 1:I1e lonv-ten b_1: intterast at
microwave user. or manutacturers. ~re, 87' at the
private analog' 2 GR. tnquancies (appzoxiaately 21,S") and all
at the common carrier c1iqital 2 GRII tnqgancie. can be
acc:ommoc1ated in chann.l bandwic11:1u1 at 5 JIIIa or 1.... This is why
the maximum nWlber at nancw band cbaDnal. thai: can be
accommmoc1atecl in 1:11e ramaininq spec1:rUJl i. required.. Thi. i.
al.o why Alcatel auqqested 1.5, 0.8 and 0.4 MHz channel
bandwiclt.ha.

As a compromise to manufacturers who purport: to have an .qui~
investment in 1.25 and 2.5 .8 baDdVict1:h rac1ios, Alcatel otten
the following' sUCJq••tac1 IUIlIIndmant:

Por two yean tollowinq 1:I1e conaluaion at 1:11e•• PJ:DCIaed!DJa,
the m1nimml payload capacity in 3.2 and 1.' 1GlS c:twmal. i.
reducecl by on.-half to 4 DB1'. and 2 DS1'., respectiv.1Y.

This woulc1 allow manutacturers c1eair1nq to use 1.25 and 2.5 MBS
bandwic1t.hs to u.e 1.5 or 3.2 HRz (or ...ller u.1nq concatenation)
channel. ancl yet prav1cte tor the aaxiawl po••ibl. nUJllber at
channels tor us.rs. '!'h. two-year tt.. frue appeara appropriat:e
since that is the approximate amount of time allowed in 1974 tor
a similar transition (s.e 21.122(c1».
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Once the modula~ion efficiency of &4 CAN beeame prac~ical 1~ v••
possible ~o de.i9l\ radios to meet: the lIO.t .~r1nqen~ requirellent:'~
that existed in ~he 4 GH. band. Due t:o t:he narrower aut:horized
bandwidth (20 MIIz), any 4 GH. digiul radio has always required
either 64 QAH or 49 QPR mOdula~1on technique••

since the OET .tudy relied 80 heavily on using the 4 GHz band ~o

accommodate currant and turther· diaplacael U8er. ot the 2 GHz banc.!.
and because the amoun~ of spectrum .vailable tor poin~-to-poin~
users was beinq dramatically reduced, Alcatel suqg••ted that
narrow band channels be establi8hecl basecl on the bandwid~

etticiency requir..ents ~at exist in the 4 GHz band today. Thiri
1. how the 1.6, 0.8, and 0.4 MHz bandwidth channels and their
correspondinq minimum da~ ra~e requir..ents were establi.hed.
ePlea•• note that it was intended to allow concatena~ion at
either two 1.5 MHz channels or tour 0.8 MHz channels to
accommodate 8 DS1 requirements in 3.2 MHz.)

paraqraph 21.122 was incorporated into ~he FCC rules 18 years
aqo. Diqital radios employinq 64 QAK or 49 QPR modulation
technique. have been in production for a~ le.st 12 years. All 01
the major diqital radio manufacturers sellinq to the US market
(Alcatel, ATIT, Farinon, Northern TelecOll, and Tele.cience.) hav.
produced 64 QAM or 49 QPR radios. 'l'h..e facts lea4 Alcatel to
believe that the sU99••ted narrow channel bandwidths would noot
attect the industry'. competitiveness and ara in the best
1n~ere.t at the current and tu~ure u.ers.

The IIJoint commenters ll (Parinon, Tele.cienc.., and ONe) rec09Dizl
" • •• that the spectrum is a scarce and valuable r ..ource that
requires efficient use." (Page 7) They also"... vi_ spec:1:rml
efticiency a. one of the mo.t important tactors in determininq
the technical rule•••• " (page 7) The Joint Com:mentars further
state ..... the ne.ds of users and eqaipaent manufacturers would
be be.~ served by a phas.d approach ~o implementing n_ .pectral
etticiency limi~. for diqi~al aquipment:. Onder ~i. approach.
existinq bit efficiency would apply until the expiration ot a
five-year period." (page 17) To which "new spectral efticiency
11mi~s" are they referring? The existinq 4 GHI, 6 GH., or 11 GJb
limits? Which "existinq bit-efficiency requ1r_en~." would apply'
for the next tive years?

Alcatel has suqgested usinq the exi.~inq 4 GR. bandWidth
efficiency requirement. to accomaodate the maximum number of
users within the limited r ...ininq spectrua. The Joint
Com-enters have suqgested using the exis~inq 4 GRz bandWid~

efficiency for S MHZ channels but then relax to the existinq 6
GHz bandwidth etficiency for their p~posecl 2.!5 and 1.25 MHz
channels. Why?? Both Parinon and Telescience. have ~ype

accepted radio. that carry 12 DS1'. in 5 KHz or 1... at & GKa.
Surely the ~echnoloqy required to continue this trend to 1.6 and
0.8 MHz doe. not elude them. Why ~hen do they suqq.st 1.25 and
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2.5 MRs )'andwicl~ ~o handle cap&ci~1ea t:ha~ could be
accommoda~ed in 0.8 and. 1.6 MHz bandwici1:ba, rupec1:1vely?

Th. Joint CODen1:.n 81:&1:. •••• 1.25 MRI-baaeel chaMela are
preferable to 1.6 MRz-baaed c:harmela in tha't they are aore
spec-erwa etficlen't." (page 6) The Join't C~ter. 8UppOR ~i.

cla1m by showing 'tha1: 0.8 and 1.6 IIIIZ cbannela do not 41vide
evenly into 5, 10, 20 or 30 JIBs .thenby laavinq acme umuaec:l " •••
1a2:ge spectrwll rua&nts." They ·ca10Ula1:e thia "waated apect:rall"
to ),e 1.2 Oa per 30 MBa channel. 1'hair arguaen1: poin'ta out 1:ha't
1.25 and 2.5 11Hz channels have no~ r-.nan1:S, hcwwer,
there are al.o 50' tewer channels available to users. T,bia
reaults in 10.8 MIla at "waated spec:1:rwa" per 30 MHz channel or,
stated another way, it will require 45 KHs to1:&l band.wid~ to
carry what could have otherwi.e b_n carried in 30 MRz. The 1.25
and 2. 5 MHz channels, therefore, don't appear to be more spec'trUa
etticient ~an 0.8 and 1. 6 MHz channels.

To turther clarity thi. point, Alcatel ccmai••ioned COJISearch to
provide additional details of the ex1a1:1nq users in 1:ha 2 QRs
bands. There are 13,208 frequencies currantly (as of late 1992)
licensed in the 2130-2150, 2180-2200 MBa priva'te/op fixad band.
Of theae, 6,340 oc:c:upy 1.6 MHz and ',201 occupy 0.8 JIIIz. It all
of the.e users were moved 1:0 hi9her frequencie. usinq 1.25 ancl
2. 5 MHz bandwidtha rather than 0.8 aDd 1.' JIIIz banc1widtb.a , it
wou14 require 8.5 QH. of additional.~~o acc~odat:a t:hea•.
This dee. no~ ._ -eo ),e in the lonv-~U'II bu1: 1Dtere8't: of
microwave user. or manufacturers. ~n, 87' ot 'the
private analog 2 GR. frequenci.. (approxillat:aly 21,5") and all
of the cOllllon carrier cU.qital 2 GBz freqwmci_ can be
acc01llllodated in channel banclwidt:hs of !5 IIBz or 1.... Thia ia wby
the maximum nUJlber ot narrow band cbannels thai: can ):)e
accommmodated in the raainiDCJ spec1:rua i. required. This i.
alao why Alca~el suqqe.ted. 1.6, 0.8 and 0.4 MHz channel
bandwidths.

As a compromise to manufacturers who purpOR ~o have an eqaipDlD1:
investment in 1.25 and 2.5 JIBs bandwidth radioa, Alca1:el offers
the followinq suqqe.ted amanc:lmen~:

For two years tollowing 'the conclusion of the.e proce.U.D;a,
the minimum payloa4 capacity in 3.2 and 1.' .IS cha1mel. i.
reduced by one-half to 4 OSl' s and 2 DS1' s, raapect:1vely.

This would allow manutacturers desirinq to use 1.25 and 2.5 ~
bandwidths to u.e 1.6 or 3.2 XBz (or ...ller u.1nq cOftca1:ana~ian)
channel. and ye1: provide tor the uxilllua po••ible nlDlber at
channels tor user.. The ~wo-y.ar ~t.e frame app.ar. appropriaa
since that is the approximate amount of ttma allowed in 1914 for
a similar transition (se.21.122(4».
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Once the lIoclula~10n efficiency of 64 QMI bac_ practical 1~ was
po••ible to d_ign radio. to .eet: the ac.t .trinqen1: raqu1reMnt:~
that .xi.~eet in the 4 GR. band. Due to t:he narrower aU1:horizecl
bandwidth (20 MHa), any 4 ema etiqit:al netio has alway. required
either 64 QAH or 49 QPR modulation technique••

since ~he OET study relied .0 h..vily on usinq the 4 GRz band to
accoll1llodate current and further" etiaplacect usen of 'the 2 GIIz ban<.!.
and bacause the amount of spect:rua available for point-to-point:
usen was beinq clr_tically ractucad, Alca'tel .u9qe.t:act that
narrow band channel. be e.tabliahacl baaed on the bandwid'th
efficiency requir_ants that exi.t in the 4 GHz band today. Thili
1. how the 1.6, 0.8, and 0.4 MH. baDdwid~ channel. and 'their
corre.ponding minimum data rate reqmir..-nts were e.tabli.hed.
(Plea•• note that it was intended to allow concatenation of
either two 1.6 MHa channels or four 0.8 MHz channel. to
accommoclate 8 OSl requirements in 3.2 JIIIz.)

Paraqraph 21.122 wa. incorporatact into the FCC rule. 18 years
ago. Digital ractio. employinq 64 QAK or 49 QPR modulation
techniques have been in production for at le..1: 12 y..n. Allot
the major digital radio manufacturen Hllinq to the U8 aarket
(Alcatel, ATIT, Farinon, Northern 'l'e18C01l, and Tel..cianc..) hav.
produced 64 QAM or 41 QPR radio.. ~ fact. l ..et Alca~el to
believe that the '.u9gested narrow chaDnel bandwid1:!w woulc! no't
aftect the indus'try's coapetitivan... and are in the be.t
intere.t of the current and future u.er.. '

The 'IJoint Commenter." (Farinon, Tel..ciance., and DHC) recOCJDi••
II • •• ~hat the .pectrum i. • .carce and valuable r ..ource that
require. efficient use." (page 7) T.bay al.o" ••• view .,ectrua
efficiency as one of the mo.t important tactors in de1:armininq
the technical rules ••• " (paqe 7) The Jo:1n1: Ccmaenter. fur1:her
s~a~. " ••• the need8 of users and eqaipaent 1I&Ilutac1:Urers would
be be.t served by a phasect approach to impl..entinq new spec1::al
efficiency limits for 4i9ital .quipmen~. Under this approach,
existing bit efficiency would apply un~il the expiration of a
five-year parioct." (page 17) To which "new spectral .fficiency
limits" are t:hey reterrinq? The exiatinq 4 emil, a GHa, or 11 GBI
limits? Which "exis1:inq bit-efficiency require.ants" would appl l"
for 1:I1e next five years?

Alcatel has 8U9ge.tecl uain9 ~e exi.~:1nq 4 GR. bandwidth
etticiency requirements to accOJllllloda~e the 1I&xiJIum nU1lber ot
u••r. within the limited r_ininq .pectrum. The Joint
com-enters have suqgea'ted usin; the exi.ting 4 GR. bandWidth
efficiency tor S HR. channels bu1: then relax to the exi.ting 6
GRz bandwidth efficiency for their propo.ed 2.S and 1.25 MHz
channels. Why?? Both Far1non anc! Telescience. have type
accepted radios that carry 12 DS1's in 5 JIll. or 1... at a GRa.
Surely the technology requireet to continue this trend to 1.a and
0.8 MHz do•• not elUde them. Why then do they suqqest 1.25 and.
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2 .5 Da banctwid1:ha ~o handle capaci1:i.. th.~ could be
accollllOc1a~ad in O. 8 and 1. 5 MHa banclwidt:hs, r ..peC1:1valy?

The Join~ Coaan1:en .1:&1:e "... 1.25 MBa-ba.acl channel. are
preferable to 1.' MHa-ba.ad c::hannel. in that: they are aore
spec1:rum efflcien1:." (paCJe 6) Tha JoiBt: Ccmaen1:er• .uppeZ"t t:.h:la
cla:l.ll by showinq thai: 0.8 and 1.5 .. cbanftel. do not cUvida
evenly into 5, 10, 20 or 30 JIB•.thenby leavinq .oae umuaacl M•••

larqe .paC't::'Wll r8JIDanu." 'l'hay 'calcula~e t:h1. "wa.tad apact:rall"
to be 1.2 aa per 30 MHz cbannel. 'l'bair arguaen1: point:a out thai:
1.25 and 2.!S KHz channel. have no apec1:ruJl rBllam:a, however,
there are also 50t fewer channel. available to WIers. TJU.
results in 10.8 lIRa of "wa.teel spec1:Z'Ua" par 30 MHz channel or,
statad another way, 11: will require 45 •• toi:&l baJlC1wld1:h to
carry what could have otherwi.e been C&J:ried in 30 MIla. '1'he 1.25
and 2. 5 MHz channel. , theretore , don't appear 1:0 b. more apeet:rua
etticient than 0.8 and 1.5 MBa channels.

To further clarity 1:111. poin1:, Alca1:el ocsai••ionecl Camaearcb. 1:0
provide additional d.tail. ot the ax1.t1Dq u.er- in the 2 GRa
band.. There are 13,208 frequenci•• cu:rantly (a. ot late 1912)
licensed in the 2130-2150, 2180-2200 MBa privat:e/op fiXed band.
Of the•• , 5,340 occupy 1.5 MHz and 5,201 occupy 0.8 HRa. It all
of th..e usen were moved to hiqher tnquancie. u.inq 1.25 and
2.5 MHz »andwidth8 rather than 0.8 aact 1.5 lIRa bandw1dtha, it:
would require 8.5 ORa ot additional .peat:rua 1:0 acc~od&1:. ~•.
This do.. no1: .... to be in ~e long-tara ba81: intere.1: ot
microwave usus or manufac1:w:azos. ~re, 87' of the
privata analoq 2 GR. traqueDci.. (appJ:Oa..a1:aly 21,555) and all
ot ~e cC1I1Ion carrier 419i1:al 2 GBa f2:eqQaftci_ can be
accOIIIloclated in channel })andwid1:lul ot 5 •• or 1.... Thi. i. WIly
~e maxima number ot narrow band cbannel. thai: can be
accommm04atec:t in the r_ininq spectrum ia required. Th1s is
al.o why Alcatel 8uqqast:ed 1.5, 0.8 and 0.4 MHz channel
bandW1dt.ha.

As a compromise 1:0 ltaDufac1:w:era who p1U'Port 1:0 have an equiPJl8ll1:
investment in 1.25 and 2.5 .a bandWid1:h radio., Alcatel offen
the followinq 8U9ge.tad amendJaen1::

I'or two yean tollowincJ 'the conclusion ot 1:11__ p~iDp,
the minimum payload capacit:y in 3.2 and 1. CS Ds cbaMel. i.
reduced by one-half to 4 OSl's and 2 DS1's, raapectively.

This woUld allow manutacturers de.iring to use 1.25 and 2.5 MRa
bandwidths to u.e 1.6 or 3.2 XB. (or .-aller u.1nq conca1:ana1:ion)
channels and ya1: pre:wid. for the llUiaua po••ible nU1llber ot
channel. for user.. The two-year 1:1IIa t~ appear. appzoopria1:e
since tha1: is the approximate amoun1: of time allowed. in 1974 fo!:
a similar transition (s•• 21.122(d».
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